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Renin is an enzyme that comes from the kidney.  As it enters the blood 
stream it begins to split off angiotonin, probably a polypeptide, from one of the 
plasma globulins.  Angiotonin constricts arterioles and thus increases the blood 
pressure but only for a short time since it is rapidly disintegrated by angioto- 
nase.  During the past decade the pressor action of renin has been extensively 
and fruitfully studied by Page  (1),  Brann-Menendez (2),  Goldblatt (3), and 
many others.  In  1940 Picketing and Prinzmetal found that, in the rabbit, 
renin not only increased blood pressure but, in addition, induced an extreme 
m 
diuresis and a great increase in the rate of sodium and chloride excretion.  Dur- 
ing the diuresis they noted that the urine contained protein in a concentration 
of about 100 rag. per 100 ml. of urine (4).  In the rat we find that renin induces 
a much more intense proteinuria.  In this series of papers we report the results 
of experiments designed to answer questions raised by this form of proteinuria. 
We think that some of these results give clear information as to one of the prin- 
cipal factors involved in its mechanism.  However, there remain others con- 
cerned with the reabsorption of protein by the tubule cells that are not clearly 
defined.  Further, the observation that adrenalectomy  abolishes the proteinuric 
effect of renin requires explanation.  Here we have results that are suggestive 
rather than definitive.  Since, for a time, we have to discontinue this work, we 
give all our results; those whose meaning is doubtful as well as those that we 
regard as decisive.  This procedure is justified by the fact that the techniques 
required for  the  further development of the  whole problem  are  simple and 
widely available,  so  that  there  is  reason  to  hope  that  others  may become 
interested in the questions we have left unanswered and, in answering them, 
may raise others that are more general and more fundamental. 
Methods 
Urine Collections Over Short Periods of Tirae.--Renin proteinuria is a very transient  phenom- 
enon.  When the renin is given intraperitoneally the greatest rates of protein excretion occur 
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during the first hour after the injection.  It is therefore important to observe conditions under 
which errors in the collection of urine over short periods of time may be m~nlmized.  This can 
be done in the following way.  On the evening of the day before an experiment the rats are 
taken off their usual diet and are given a  15 per cent solution of glucose in 0.4 per cent sodium 
chloride containing 0.5 per cent of a  solution of B vitamins (betaplexin).  During the night 
they drink so much that their urine volume usually amounts to from 30 to 90 ml. over a  17 
hour period and, if urine is collected in the morning, we can get 1 hour urine vohimes that are 
all over 0.5 ml.  Since renin has a moderate but definite diuretic effect we can rely on obtain- 
Lug urine volumes suflidently large  to obviate the unavoidable errors in measurement and 
collection that would be involved if the hourly urine volumes were only small fractions of a 
milliliter. 
The beginning and end of any period of urine collection are given by the time at which the 
emptying of the bladder is observed when a beaker containing cotton wool wet with ether is 
held over the nose of a rat.  The urine is collected in a  tube held directly over the urethra. 
The fact that under these conditions the bladder is completely emptied has been verified in 
the hundreds of instances in which, immediately after a urine collection, rats were completely 
anesthetized for the purpose of making an autopsy examination, and, on opening the abdomen, 
the bladder was found flaccid and empty.  It is thus possible to measure rates of protein 
excretion in the rat over periods of 15 or even 10 minutes.  For the longer periods over which 
the rat will empty the bladder spontaneously, the intermediate voidings are collected by keep- 
Lug the animal in a  small wire cage over a funnel.  The stem of the funnel is cut off and the 
apex ground down until the aperture is about half an inch in diameter.  Immediately under it 
is placed a pear-shaped glass bulb with prongs on the stem which fit i~to a  15 cc. graduated 
tube indented at the top so that the bulb does not close the opening.  The urine voided by the 
rat runs down the funnel, flows over the glass bulb and down the stem over the prongs onto 
the surface of the interior of the centrifuge tube with which they are in contact.  If any pellets 
of stool happen to be excreted during the period of urine collection they fall against the bulb 
and are deflected so that they do not enter the tube in which the urine is collected.  The wire 
cage has a side compartment, not over the funnel, large enough for a glass bulb from an inverted 
bottle in which may be placed any solution that one may desire.  In many of the adrenalec- 
tomy experiments the rats were kept for days in these cages.  In such cases 5 ml. of "parena- 
mine," a  15 per cent solution of amino acids used for intravenous feeding in man, was added 
to every 95 ml. of the glucose solution we have described. 
Protein Determinations.--We used two methods.  The first was Kingsley's (5) but the urine 
protein was precipitated with phosphotungstic acid in acid alcohol (Tsuchiya's reagent) and 
dissolved in 3.2 per cent sodium hydrate.  The intensity of the violet color given when copper 
sulfate is added  to the hydrolyzed protein was read in an Evelyn colorimeter using a  550 
filter.  The biuret color was translated into milligrams of  protein by plotting the galvanometer 
readings obtained from the serum protein of rats against gravimetric determinations of the 
same protein by a modification of the method of Barnett, Jones, and Cohn (6). 
The second method, which we call the volume method, was used mainly to determine the 
rate of protein excretion of individual rats, while, as a rule, the biuret method was used for the 
determination of the average rate of excretion of groups of rats.  In a subsequent publication 
we shall show that each individual protein and each distinct mixture of proteins has its own 
characteristic volume when precipitated under constant conditions.  Nevertheless in other 
unpublished work we have been able to get reasonable estimates of protein in rat urine under a 
variety of experimental conditions, except when we injected certain foreign proteins that are 
excreted in the urine.  But when we used this method to estimate the proteins in rat's urine 
after renin injection, we found a systematic plus error and obtained results that on the average 
were 8.5 per cent greater than the results we got with the biuret method on the same urines. 
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-- 7 per cent.to +24 per cent.  We accept the biuret results as nearer the truth since they again 
were based on gravimetric determinations which we believe are the most precise estimates we 
can obtain.  It follows that the volume method is unreliable from a strictly quantitative point 
of view.  Yet it would be an error to think that a method of this sort is not of great value in the 
preliminary work of exploring the main outlines of a problem such as the one with which we 
are here concerned.  The administration of renin suddenly transforms rates of protein excre- 
tion that before the injection vary round a small fraction of 1 rag. per hour into rates that are 
sometimes over 50 mg. per hour.  A method that at any one level of protein excretion leaves us 
in some doubt becomes for a  series of widely different levels a useful and dependable guide, 
useful because the determination takes so little time that it can be carried out on every one of 
a  large number of animals, and dependable because even a  considerable percentage error in 
quantities that vary from 0.1 to 100 rag. per hour is immaterial as far as the demonstration 
of change in the order of magnitude of the proteinurla is concerned.  Such considerations are 
valid only if the conditions  under which the precipitation of the protein occurs are kept strictly 
constant.  A measured volume of timed urine, diluted to a known volume that varies with the 
anticipated protein concentration, is introduced into a Shevky-Stafford tube and brought to a 
volume of 4 ml. with water.  To this is added 2.5 ml. of Tsuchiya's solution and the tube is 
inverted to ensure mixing.  The tube is then centrifuged at 3750 R.P.~. for exactly 5 minutes. 
The volume of precipitated protein must be less than 0.3 ml.  This volume is considerably 
influenced by temperature.  The volume of a urine protein precipitate decreases by nearly 5 
per cent with every degree as the temperature increases from 20 to 30°C., and it is thus a 
matter of importance to keep constant the time between the mixing of the urine with the phos- 
photungstic acid alcohol reagent, when the temperature rises, and the time of the ending of the 
centrifugation when the temperature falls to room temperature if an open centrifuge is used. 
Unfortunately the manufacturers of the constant speed centrifuge we used have discontinued 
production, so that this particular method cannot be used by others.  However, the general 
principle remains valid that approximately quantitative results may be obtained by centrifug- 
ing at a constant speed for a constant time.  The only mechanical requirements are that the 
centrifuge be driven by an induction motor, and be provided with an automatic timing device. 
With these given, the volume can be related to protein as measured by more precise methods. 
Tt~ Sd~icm of Rats.--Unless  otherwise stated the  rats used for these experiments were 
females of about 150 gin. body weight.  All rats excrete protein in their urine.  In females, the 
rate is very constant at all ages and varies directly as the 0.66th power of the body weight. 
There is a  considerable individual variation but on the average and under the conditions we 
observed the amount excreted by a 150 gm. female rat in 24 hours is 3.2 nag., only a little more 
than 0.1 rag. per hour.  In the male, at the time of puberty, the rate of protein excretion be- 
comes several times greater and the individual variability is accentuated.  This circumstance 
makes the male rat less useful than the female for experiments on proteinurla if inferences are 
to be drawn from minor changes in rates of excretion, but for many experiments with renin the 
point is immaterial because the proteiunria it induces is 50 or 100 times greater than the usual 
level found in the male. 
RESULTS 
The Magnitude, Duration, and Variability of the Proteinuria Induced by Renin 
At first we had only a  small amount  of renin and so we made many  observa- 
tions after each injection.  We thus found that the maximum rate of proteinuria 
came within an hour of injecting renin into the peritoneal cavity and observed 
that a noteworthy increase occurred within the first 10 minutes.  The protein 
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over the 2nd hour, and the rate during the 3rd hour was usually only about half 
of that observed in the second.  Thereafter the proteinuria slowly diminished 
until in 6 to 8 hours it could not be measured in short time collections from 
individual rats.  Twenty-four hours later renin-injected rats could not be dis- 
tinguished from untreated female rats.  At that time the level of protein excre- 
tion is so low that any precise estimate for any short time period can be obtained 
only by the precipitation of all the protein in the urine of a number of rats. 
At that point Dr. Kenneth G. Kohlstaedt and Dr. Harry Goldblatt and Dr. 
Erwin Haas were good enough to give us their preparations of renin in sufficient 
quantity  to  enable  us  to  study the  relation  between  the  quantity of renln 
administered and the quantity of protein excreted.  The results given in Table 
TABLE I 
The Rdation between the Quantity of Renin Injected and tke Hourly Rate of Protein Ezcreggon 
durin the First 2 Hours and the 3rd Hour after Injection 
Rate of protein excretion 
Renin injected  No. of rats 
During first 2 hrs.  During 3rd hr. 
rag. per rot 
0.0 
0.3 
0.6 
1.25 
5.0 
10.0 
4 
4 
8 
44 
14 
rag. per he. l~r rat 
0.1 
1.9 
1.0 
15.2 
35.1 
31.6 
rag. per kr. per rat 
0.1 
0.1 
0.1 
2.6 
9.9 
9.1 
I were obtained with an air-dry preparation sent by Dr. Kohlstaedt which had 
been standardized in terms of its pressor effect. 
Each milligram was equivalent to one pressor unit.  We found that the biuret method indi- 
cated a protein content of 80 per cent of the air-dry weight.  It dissolved with great rapidity 
in 0.85 per cent sodium chloride.  In this experiment it was given intraperitoneally in a con- 
centration of 1 rag. of renin per ml. of salt solution except  in the case of the 10 rag. doses  which 
were dissolved in 12 cc. of salt solution.  The rates of excretion were measured over the first 
2 hours after injection and also over the 3rd hour and are expressed as hourly rates.  The 
determinations were made by the biuret method. 
The results given in Table I led us to suppose that 5 nag. of air-dry renin, the 
equivalent of 4 rag. of renin protein, was as effective as larger amounts, and we 
adopted this dose for use in our later work.  But we did not think that we could 
make any comparison between the dosage required for the pressor and for the 
proteinuric effects of renin.  When 5 rag. of renin dissolved in 5 ml. of salt solu- 
tion is given intraperitoneally it is absorbed slowly over a  period of several 
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number of pressor units that at any one instant are present in the blood stream 
cannot be estimated.  We know from the fact that there is some increase in 
protein excretion within the first 10 minutes after injection that very much less 
than 5 pressor units is required to induce a  proteinuria but how much less we 
cannot say. 
We had planned certain experiments in which it was necessary to know, at 
least approximately, the least amount of renin that would induce a  slight but 
definite proteinuria.  This is not apparent from the results given in Table I. 
Such incomplete evidence as we had seemed to show that the response was not 
influenced by the repetition of a dose of renin, if an interval of 24 hours elapsed 
between each administration.  So we selected a group of 8 female rats of similar 
TABLE  II 
The Minimal E ffectire  Dose  of Renln as Determined on a Group of 8 Rats 
Day 
1st 
2nd 
3rd 
4th 
7th 
8th 
9th 
lOth 
llth 
12th 
Renin 
rag. per rat 
0.00 
o. 25? 
0.1 
o. 175 
0.25 
0.5 
0.75 
1.0 
2.5 
5.0 
Protein 
rag. per 3 hrs.  per rat 
0.06 
26.7 
0.5 
0.7 
2.1 
10.2 
14.3 
16.1 
18.6 
24.3 
Urine volume 
¢c. per 3 hrs. per ra~ 
1.8 
8.0 
5.1 
4.0 
4.5 
4.5 
5.8 
6.7 
8.0 
10.5 
Body weight 
g~m. #er rat 
141 
138 
134 
133 
135 
body weight, averaging 141 gin.  After an initial control injection of salt solu- 
tion,  we  intended  to  give on every successive day an  increasing  amount  of 
renin, beginning with 0.25 rag.  A glance at Table II will show that it is prob- 
able that an error was made in weighing out the renin and that on the 2nd day 
we really gave, not 0.25,  but  2.5  rag.  However on the 3rd  day we  started 
again with 0.1  mg. and increased the dose until we reached 5 rag. per rat.  In 
Table II we give not only the 3 hour rates of protein excretion as measured by 
the biuret method but also the 3 hour urine volumes as an index of the degree to 
which renin induces diuresis in the rat.  These animals were given the 15 per 
cent glucose-amino acid sodium chloride-vitamin solution.  The body weight 
averages show that there was no evidence of gross malnutrition. 
Table II indicates that the minimal effective dose is of the order of 0.1 nag. 
It shows a fairly smooth and even increase as the dose is increased.  But this is 
an average truth that conceals an extreme variation in the response of different 
rats.  And there is more here than great individual divergence, for some ani- I36  s.~r~  PROrE~'URtA IN RAT.  I 
reals manifested what might be called an intra-individual variation.  Every 
now and  then  there  comes a  deviation from the  anticipated  increase in pro- 
teinuria so that a  rat in which a  pronounced proteinuria has appeared after a 
certain quantity of renin, will on the next day, in spite of a still larger dose, fall 
back to a relatively low level of excretion.  These features will become evident 
on examination of Table IH in which we give estimates of 3 hour rates of pro- 
rein excretion obtained by the volume method. 
We are not at all sure that the results on this group of 8 rats are representa- 
tive.  The variability in their response is greater than we find when single injec- 
tions are given; the average rates of excretion are lower; and the discrepancy 
between the average biuret finding and the average volume results is greater. 
We suspect that in certain animals and at certain times the repetition of the 
TABLE  III 
Individual  and  Int~a-lndlvidual  Variability  in the Response to  Renin 
3 hour rates of protein excretion per rat. 
Renin injected, rag.  per rat 
Rat No. 
5.0  o.~__  0.17s 
0.7  ]  0.3 
0.7  ]  0.6 
0.3  I  1.8 
i 
0.3  i  0.6 
0.7  I  0.6 
0.7  0.3 
0.7  0.6 
1.4  1.2 
0.25  0.5 
4.6  27.0 
0.7  12.0 
3.9  6.0 
1.3  3.0 
0.7  30.0 
3.3  6.0 
2.0  1.5 
2.0  6.0 
,.o  ]__ 
65  57.9 
26.2  45.1  157.8  I 
32.7  !  27.0  52.6  / 
22.9  [  4.5  31.6  t 
36.0  l  31.6  21.0  L 
6.5  1.1  4.0 
6.5  5.6  2.6 
1.6  0.2  1.3 
63.1 
51.7 
46.0 
40.2 
34.4 
17.2 
17.2 
11.5 
injections may have interfered with some unknown factor involved in the mech- 
anism of the  proteinuria.  By  that  time  we  had  found  that  adrenalectomy 
almost wholly abolishes the proteinuric effect of renin, and so we considered the 
possibility that the low protein excretion rates in the last 3 rats in Table HI 
might arise through the exhaustion of some adrenocortical sterone.  However 
when, at the end of the experiment, we gave them large doses of desoxycortico- 
sterone acetate we did not appreciably increase their response to renin. 
Fibrinogen and Colloidal Dye Excretion after Renin 
Our interpretation of the meaning of the quantitative results we have given 
was very much colored by two qualitative observations that seemed to us quite 
decisive.  One was the fact that after renin injection fibrin dots may form in 
the urine and the other that colloidal dyes, not ordinarily excreted, deeply color 
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If an hour's urine is collected after the injection of 5 rag. of renin and it is 
allowed to stand for a time, there will often appear throughout the whole volume 
of the urine a  fine haze which, when shaken, is seen as a  lace-like web.  The 
urine thus takes the appearance of cerebrospinal fluid obtained from a patient 
with tuberculous meningitis.  This web behaves like a fibrin clot and, though 
we have no proof, we have no doubt that that is what it is.  Although we have 
been studying experimental proteinurias of many varieties for many years we 
had never before seen this sort of fibrinogenuria.  In our experience fibrin is 
found in urine in two forms: one as fine microscopic fibrils and the other as a 
constituent of blood casts.  When these are  seen there is always ample con- 
tributory evidence, both in the  other components of the urinary sediment and 
in the microscopic structure of the kidney, of an acute inflammatory reaction 
in the glomeruli.  We therefore made a study of the urinary sediment of renin- 
injected rats but  could find no evidence of glomerular damage.  Dr.  L. J. 
Rather, who was good enough to prepare sections for us, found no glomerulitis. 
So we came to the idea that this singular phenomenon might be a consequence 
of an unusual increase in intracapillary glomerular pressure.  This appeared to 
be the simplest way to explain the passage into the urine of a protein that has 
the great molecular length of fibrinogen. 
If, as we suppose, renin induces such an increase in pressure that the long 
fibrinogen molecule is squeezed through the normal glomerular membrane, we 
might expect to find that colloidal dyes with a particle size so large that they 
are not filtered, would appear in the urine after the administration of renin. 
When a large amount, 5 cc. of a 1 per cent solution of Congo red or brilliant vital 
red, is injected intraperitoneany, the rats become colored but not their urine. 
If, now, 5 rag. of renin is injected, the urine, almost at once, takes on a deep red 
color that during the  next 6  hours fades slowly in each successive voiding. 
Here also, as is true of the proteinuria, there is a good deal of individual varia- 
tion in the intensity of the color in the urine and in the time at which it disap- 
pears.  However 24 hours after the renin injection when the rats were etherized 
and exsanguinated, the dye still colored the serum and the tissues, but, the renin 
effect having worn off, the urine was again colorless. 
Is the Renin Effect on Proteinuria Dependent  on Its Pressor Effect? 
We may extend the hypothesis of increased intracapillary glomerular pres- 
sure if we suppose that the increased pressure arises because renin induces a 
greater constriction of the efferent than of the afferent glomerular arteriole. 
This is an extension by analogy and is based on the demonstration that in hy- 
pertensive disease there is an increase in the proportion of the total renal plasma 
flow filtered by the glomerulus (7).  For us this idea is strengthened by Corco- 
ran and Page's observation that the filtration fraction is increased by angioto- 138  ~Nn~  PROTEIlffURIA  IN  RAT.  I 
nin  (8).  This would lead us to see the proteinuria as a  consequence of the 
pressor effect of renin. 
In that case the inactivation of renin with respect to its pressor effect should 
simultaneously obliterate the proteinuric effect.  We found that this was true. 
Proteinuria is still induced when a renin solution that has been heated to 60°C. 
for 15 minutes at pH 6 to 7 is administered, but when it is heated to 65°C., even 
though there is no visible floceulation at  that temperature, we find that the 
injection is followed by no greater rate of protein excretion than we find in salt 
solution-injected controls.  But it was through the cooperation of Dr.  Gold- 
blatt that this point was clearly settled.  He showed that the preparation we 
used which still induced proteinuria after it had been heated to 60°C. was not 
wholly inactivated, as to its pressor effect on dogs, when he heated it for 15 
minutes at 60°C. at a pH of 6.2.  He also sent us renin preparations he had 
standardized by their effect on the blood pressure of dogs and samples of the 
same renin he had inactivated, either by heating to 65°C. at pH 6.2 or by raising 
the pH of a  solution to 12 and then bringing it back to 7.2,  procedures that 
robbed them of their former pressor characteristics.  In each instance we found 
that the presence or absence of the pressor effect was paralleled by the presence 
or absence of the proteinuric effect. 
It  has  been shown that  in certain concentrations adrenalin  increases  the 
fraction of the plasma flowing through the glomeruli that is filtered, and there 
is evidence that it does so in the manner  we hypothesize for  renin  (9).  It 
follows that  we should be able  to show  that  adrenalin  induces proteinuria. 
In the dc~g it has been found that adrenalin does have this effect.  Starr (10) 
was able to produce a transient but unquestionable proteinuria in dogs, rabbits, 
and cats by injecting small amounts of adrenalin.  In the rat, however, we have 
not been able to demonstrate it.  Large doses of adrenalin, injected intramus- 
cularly, lead to acute cardiac dilatation and congestive failure; smaller amounts 
are followed by extreme oliguria or anuria and still smaller quantities have no 
very definite effect on protein excretion.  With ephedrine, it is true, we did, at 
times, induce high rates of protein excretion but often only anuria was pro- 
duced.  Our later experience with angiotonin inclines us to the view that our 
failure with adrenalin means no more than that we did not find out how to main- 
tain the required concentration in the blood stream for a  su~icient length of 
time. 
One of the peculiar features of the renin effect on blood pressure is the phe- 
nomenon known as tachyphylaxis, by which is meant the fact that if intrave- 
nous injections of renin are given at short intervals, one following another as 
soon as the pressure has returned to its original level, it wiU be seen that each 
successive dose has less effect than its predecessor until no effect at all is pro- 
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rats without inducing unphysiological side effects, so this experiment cannot be 
reproduced with exactitude.  But what we take to be its analogue with respect 
to proteinurla was obtained by giving another intraperitoneal injection when- 
ever the major effect of the preceding dose had worn off.  We knew that the 
highest rates of protein excretion occur during the 1st hour after renin, so we 
gave 5 rag. of renin every hour to a group of rats.  The average rates were 12.8 
nag. for the 1st hour, 2.2 rag. for the 2nd, and 1.9 for the 3rd.  These rates are 
not dissimilar from those we are accustomed to find after a single injection of 5 
rag., so that it seemed as though the second and third injections were largely 
inoperative.  Yet if we waited for 3  hours after giving the first injection a 
second dose induced a proteinuria almost as great as we got after the first. 
Renin, as such, has no pressor action.  The direct pressor agent is the angio- 
tonin which it splits off from one of the plasma globulins.  So we may again 
extend our working hypothesis and suppose that it is angiotonin that constricts 
TABLE IV 
Angiotonin Proteinuria 
Rates of protein excretion over 15 minute intervals after 3 intraperitoneal injections at 15 
minute intervals of a solution of angiotonin containing 33 pressor units  ~r ml. 
Period 
1st 
2nd 
3rd 
4th 
~g. 
4.8 
6.5 
6.8 
5.3 
Rat 2 
mg. 
0.1 
1.8 
2.2 
0.4 
Rat 3 
m&. 
1.4 
2.9 
0.1 
1.4 
the efferent glomerular arterioles.  In that case we should be able to show that 
angiotonin itself induces proteinuria.  In  this we finally succeeded, but not 
without difficulty.  Dr. Page sent us all he could spare of a solution of angioto- 
nin containing 10 pressor units per ml. and we used all of it for intravenous or 
intraperitoneal injections without inducing a proteinuria at all comparable with 
that we obtained when the same pressor dosage was given as renin.  This failure 
did not suffice to invalidate the hypothesis because angiotonin is so rapidly 
destroyed by angiotonase that its pressor effect is very fleeting.  But a few days 
before the work stopped, Dr. Helmer sent us a little dried angiotonin which he 
had evaluated as containing 303 pressor units per rag.  We gave 33 pressor 
units in 1 ml. intraperitoneally to 3 rats, repeating the dose every 15 minutes, 
and collecting 15 minute urines over a period of 1 hour.  These rats excreted 
23.3, 4.4, and 5.8 rag. of protein per hour.  The 15 minute rates are given in 
Table IV.  ~his last experiment thus again supports the supposition that the 
proteinuria effect of renin is a consequence of its pressor activity. 140  ]LENIN PROTEINURIA IN RAT.  I 
S~RY 
In the rat renin induces an intense but transient proteinuria, associated with 
the excretion of fibrinogen but not accompanied by any evidence of damage to 
the glomerulus. 
The inactivation of renin with respect to its pressor effect leads to a loss of its 
capacity to induce proteinuria. 
Angiotonin, when given in large amounts, induces proteinuria in the rat. 
It is concluded that this form of proteinuria is dependent on the pressor action 
of renin. 
Adde~um.--The work of Brandt and Gruhn (11) on renin proteinuria in the rabbit 
appeared after this paper was written.  Renin did not change the ratio between hemo- 
globin clearance at Tm levels and filtration rate as determined  by creatinine  clear- 
ance.  They believe that in the rabbit renin proteinuria  is a consequence of a decrease 
in the tubule reabsorption of protein from a normal glomerular filtrate. 
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